Introduction
T argeting populations at highest risk for HIV infection for early detection of HIV through testing and counselling activities remains a corner stone of the public health response to HIV. 1, 2 HIV testing is important for a number of reasons including that inadequate counselling and testing activities may lead to increased transmission; 3 however, HIV testing rates remain suboptimal throughout Europe although rates are heterogeneous by country 4 with particularly low rates in some eastern and central European countries. 5, 6 These suboptimal testing rates occur in the wake of increasing HIV and sexually transmitted infection (STI) incidence in a time of increased political, economic and social instability in the region. 7 In Hungary, where unprotected sex between men is the main risk factor for HIV infection, 8 42% of gay, bisexual and other men who have sex with men (MSM) report never having tested for HIV. 4 This proportion is high compared to Western European countries but comparable to other Central-Eastern European countries. 4 Reasons for lack of HIV and STI testing and treatment may include a lack of public resources, 9 age, sexual identity 4 and stigmatization. [10] [11] [12] While a qualitative study explored provision of HIV services among 27 MSM in Budapest, 13 factors associated with a lack of testing and reasons for dissatisfaction with HIV testing and counselling in Hungary have not been reported to our knowledge.
The European MSM Internet Survey 14, 15 collected evaluable data from 174 209 MSM in 2010, including data regarding demographics, sexual behaviour and HIV testing. 4 Of these, 2067 men were living in Hungary and prior EMIS publications had not focused on these men. Our objective was to assess HIV testing behaviours and reasons for dissatisfaction with HIV testing among Hungarian MSM.
Methods

Recruitment
A detailed description of the EMIS methodology has been previously published. 4, 14 In brief, a total of 174 209 MSM recruited in 38 European countries met the inclusion criteria. Among inclusion criteria were men living in Europe who were at least the age of consent in their country of residence, and men with an attraction to men or a history of sex with men. The data were collected between June and August 2010.
Hungarian men were primarily recruited through gay social media (e.g. 65% PlanetRomeo). No incentive was provided for survey completion. All men completed an informed consent statement before the survey, and all EMIS procedures were approved by the Research Ethics Committee of the University of Portsmouth, UK.
Measures
The current analysis assessed survey data from Hungarian MSM dealing with demographics, sexual identity, sexual behaviour, HIV and STI testing behaviour, satisfaction with HIV test counselling, HIV/STI knowledge, and substance use behaviour. Age was categorized using 5-year increments through age 44. Ages 45-76 years were collapsed into one category due to sparse data. Country of birth and place of residence were dichotomized (i.e. Hungary or not, and Budapest or rest of Hungary, respectively). Relationship status asked men about a 'steady relationship' with a man or woman with reference to husband/wife or boyfriend/ girlfriend to distinguish these relationships from casual or nonsteady regular sex partners. The place of the last HIV test was asked using the following options: 'At an HIV testing service (i.e. not in a hospital or clinic),' 'In a bar/pub, club or sauna,' or 'Mobile medical unit' (categorized as 'community-based organization'); 'General Practitioner/family doctor,' or 'A doctor in private practice' (both categorized as 'physician's office'); 'At a hospital or clinic as an outpatient' (categorized as 'outpatient clinic/hospital'); 'At a hospital as an in-patient' (categorized as 'inpatient clinic/hospital'); or 'At a blood bank, while donating blood,' 'I used a home testing kit,' or 'Elsewhere' (all categorized as 'other'). For creation of figure 1, the outpatient and inpatient clinic/hospital categories were combined as 'Hospital or clinic. ' Men were asked to describe themselves as 'gay or homosexual,' 'bisexual,' 'straight or heterosexual,' 'any other term,' or 'I don't usually use a term.' To assess factors associated with dissatisfaction with HIV counselling and testing, 'straight or heterosexual,' and 'any other term,' were combined due to sparse data. Men's openness about their sexual identity was measured by asking men to report how many people knew about their identity, i.e. only a few or none, or more than a few.
Risk for HIV transmission was dichotomized by asking men if there had or had not been condomless anal intercourse with a person in the last 12 months whom they perceived as HIV discordant or HIV status unknown.
Knowledge of HIV, STIs and post-exposure prophylaxis was assessed by presenting men with true statements about these topics and then asking men to acknowledge if they already knew or did not know the information. Knowledge variables were categorized as '0-50% correct,' '51-75% correct,' and '76-100% correct.' Substance use was assessed by dichotomous variables asking about use (no/yes) of a particular substance in a specified time period.
Analytical methods
Survey measures were stratified by HIV test result and lack of HIV testing with differences assessed by 2 tests. Differences by test site regarding reasons for dissatisfaction with HIV testing and counselling were assessed with 2 tests. In order to determine factors associated with never getting an HIV test and factors associated with dissatisfaction with HIV testing and counselling, we undertook two rounds of modelling using Poisson regression with a robust variance estimator to estimate prevalence ratios. 16 Factors chosen for multivariable analysis in each round were significant in univariable analysis (P < 0.20). In addition, known confounders (i.e. age, 17 birth country, and residence) were retained in all multivariable analyses. 18 For each multivariable analyses, variables were removed one-by-one until only statistically significant variables remained. A variable was considered statistically significant if the 95% CIs for any of its prevalence ratios excluded unity.
Directed acyclic graphs (DAGs) 19 indicated that no variables significant in univariable analysis should be excluded from modelling factors associated with non-HIV testing. 18 In addition to confounders, factors included in multivariable analysis for the outcome of non-HIV testers were relationship status, sexual identity, openness about sexual identity, sexual happiness, 12-month HIV transmission risk, access to free or affordable HIV testing, knowledge about HIV, STIs, and post-exposure prophylaxis, use of nitrate inhalants in the last four weeks, use of benzodiazepines in the last 12 months, use of cannabis in the last 12 months, and use of party-n-play drugs in the last 12 months.
The outcome of dissatisfaction with HIV testing and counselling was created from four variables: Dissatisfaction with or lack of counselling when testing for HIV, dissatisfaction with confidentiality when testing, dissatisfaction with respect when testing, and ability to talk about sexual behaviour when testing for HIV. In addition to confounders, factors included in multivariable analysis for the outcome of dissatisfaction with HIV testing and counselling were 18 however, since multivariable modelling with these variables did not substantively change final model prevalence ratios, they were not excluded. Data were analysed using SAS 9.4 (SAS Institute Inc., Cary, North Carolina, USA).
Results
Of all MSM in Hungary providing evaluable surveys, 2052 provided data on HIV testing history (table 1). Their median age was 28 years (range, 15-76 years), 56.1% resided in Budapest, and 8.7% of men reported being born in another country.
While 45.1% said that no one, or only a few people, knew they were attracted to men, a majority identified as gay (72.2%) and 14.3% identified as bisexual. Four out of ten men (41.5%) reported anti-gay violence or intimidation in the prior year. Less than one-half of men (40.3%) reported being in a relationship with another man while more than a quarter of men (28.5%) reported condomless anal intercourse (CAI) in the prior year with another man of unknown or discordant HIV status.
A total of 42.1% of all men reported never being tested for HIV. About 55% of men reported their last HIV test was negative and 3.2% reported the last HIV test was positive. A plurality of men testing negative (44.3%) had the test at a community-based organization while another 33.5% were tested in a hospital. Approximately 43% of both HIV-positive and HIV-negative men reported either no counselling or dissatisfaction with HIV counselling. Most men who had never tested for HIV also reported no STI testing in the prior 12 months (table 1) . A majority of foreign-born men never reporting an HIV test were from Romania, Serbia, and Germany (data not shown).
In multivariable analysis to assess factors associated with non-HIV testers, a number of demographic, sexual behaviour, health care, knowledge, and substance use variables were associated with HIV testing (table 2) . For example, men never testing were more likely to live outside of Budapest (aPR 1.50, 95% CI 1.34-1.67), to say that few people or no one knew they were attracted to men (aPR 1.52, 95% CI 1.36-1.71, compared with men who said that more than a few persons knew), to have had CAI with a man of unknown or discordant HIV status in the last year (aPR 1.75, 95% CI 1.58-1.93, compared to men with no CAI risk), and to report no access to free or affordable HIV testing (aPR 1.54, 95% CI 1.41-1.70, compared to HIV-negative men who reported access to free or affordable HIV testing).
Among men who had ever had an HIV test and after adjustment for age, birthplace, and residence, men were more likely to be dissatisfied with HIV-test counselling (or to have never received counselling during HIV testing) if they reported that few people or no one knew they were attracted to men (aPR 1.09, 95% CI 1.02-1.15, compared with men who said that more than a few persons knew). In addition, men who reported they were sexually happy had less dissatisfaction with HIV testing and counselling while men who had no STI testing in the prior 12 months had increased dissatisfaction (table 3) .
Men also reported dissatisfaction if they had HIV testing in places other than a community-based organization or a physician's office. For example, men getting an HIV test in an inpatient hospital setting were 31% more likely to voice dissatisfaction with HIV testing and counselling compared with men testing in a community-based organization (aPR 1.32, 95% CI 1.16-1.50) (table 3) . Men testing in community-based organizations compared with hospitals generally reported less dissatisfaction with test confidentiality (P = 0.05), respect (P = 0.02), counselling (P < 0.0001), and the opportunity to disclose sexual behaviour with men (P < 0.0001) (figure 1).
Discussion
In a large internet-based sample of Hungarian MSM, dissatisfaction with HIV testing and counselling was very common regardless of the kind of test site; however, men had increased dissatisfaction with hospitals and 'other' test sites compared to community-based organizations. In addition, in contrast to an analysis of EMIS data in the Netherlands which found that less CAI was associated with less HIV testing, 20 MSM in Hungary with higher levels of CAI were less likely to have ever had HIV testing. A negative association between MSM HIV risk behaviours and testing was also observed in Portuguese EMIS data. 21 Stigmatization of homosexuality and internalized homonegativity are associated with decreased HIV testing 22, 23 and MSM in Hungary may be exposed to increased amounts of stigmatization compared with MSM in some other European countries. 12 Indeed, Hungarian MSM who reported no HIV test were 52% more likely to say that no one, or only a few people, knew they were attracted men. Closeted men were also more likely to be dissatisfied with HIV testing and counselling. It is possible that a stigmatizing experience with testing may induce men to remain closeted. 23 It is also possible that closeted men are more likely to avoid HIV testing. 22 In both cases, HIV testing that preserves confidentiality and is respectful of MSM may reduce barriers to initial and repeated HIV testing.
While recent HIV and STI epidemic trends in Europe indicate increased HIV and STI risk for younger MSM, 4 Hungarian MSM under the age of 30 were less likely to have had an HIV test than any other age group. While increased age generally leads to increased opportunity to test, it is notable that just over 80% of MSM aged 15-19 years, and one-half of MSM aged 20-24 years reported never testing for HIV.
Almost 60% of MSM who did not report an HIV test lived outside of Budapest. Compared to men in Budapest, more than double the proportion of men outside of Budapest reported no access to free and affordable HIV testing (P < 0.0001) (data not shown). Given that more than one in five HIV-positive Hungarian men in this sample lived outside of Budapest, free and/or affordable testing for MSM in smaller cities and towns in Hungary may enhance detection of HIV infection, especially if this HIV testing is perceived as confidential and respectful of the men.
Sexual happiness was associated with decreased HIV test dissatisfaction (i.e. sexual happiness was associated with increased satisfaction in HIV-test counselling) while lack of recent STI testing was associated with increased dissatisfaction. It is plausible that HIV testing including appropriate sexual health counselling would support sexual happiness. It is also possible that stigma-related dissatisfaction with HIV testing and counselling could inhibit subsequent STI testing; 22 however, the current cross-sectional study design generally precludes such conclusions. It is worth noting that Budapest has limited access to STI testing for MSM in comparison to many other European cities. 24 In addition to the limitations of recall bias and social desirability bias, MSM without internet access were excluded from taking the survey which could also introduce selection bias since household internet access in 2009 in Hungary was only approximately 50%. In general, internet samples of MSM, when compared with convenience samples, may be more bisexually identified, younger, and more representative of MSM outside of urban centres. 26 Indeed, almost one-third of the men in the current study resided outside of Budapest. However, the anonymity of the survey may have reduced social desirability bias and the internet-based platform may have increased the diversity of the men 26 leading to a more representative sample. 27, 28 In addition, while 36% of Hungarians live outside of Budapest, over 43% of men in our sample reported living outside of Budapest providing important data about MSM health in areas in Eastern Europe outside of a large metropolitan area. EMIS data for all 38 European countries found HIV-positive men were less satisfied with confidentiality and respect during HIV testing and counselling, while HIV-negative men had less opportunity to talk about sex. 4 Our sample only had 65 men who reported HIV infection precluding us from making generalizations about dissatisfaction stratified by HIV status. The EMIS data lacked a socioeconomic measure which prevented us from assessing an association between income and lack of HIV testing and dissatisfaction with HIV testing and counselling. Finally, the data were collected in 2010 and it is possible that men's responses to questions about HIV testing and counselling satisfaction may have changed in the interim.
25
Men who were closeted were less likely to test and more likely to be dissatisfied with the counselling if they had ever had an HIV test. Given the high proportion of men having CAI with discordant or unknown HIV status partners, the limited HIV testing, and the limited basic knowledge about HIV, STIs, and post-exposure prophylaxis (PEP) among men who had not been tested, a substantial portion of Hungarian MSM are likely at high risk for HIV infection. Detecting that infection, and preventing future infection, is hampered by limited HIV counselling and sexual health instruction as reported by a high proportion of Hungarian MSM who have had HIV testing. Such disease prevention counselling should be implemented in test sites in order to educate men on methods of HIV and STI prevention. Indeed, successful HIV interventions in Hungary are possible even in the face of significant stigma surrounding same-sex behaviour. 29 In this analysis, men reported that community-based organizations better supported confidentiality and provided more respect during HIV testing. Given that Hungarian MSM were also more likely to attend communitybased organizations for HIV testing, organizations that are culturally competent with MSM should be supported in order to increase access to HIV testing.
